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SJ£>$°1 ^ ^ zl ^flS^ {Polymeric optical device having low 

polarization- independent and method for manufacturing the same} 
[JE^Sl ^1. 

H l£ ■& ^^A]ofl.6fl 4^- ^s]^ 16*11 ^ AWG Sf-f^)^ 7fl ^91 ^-i- M-Bl- 

£ 2a vfl*l £ 2d^r £ 1^ afl^a^ £x$^7] ^ A 

£ 5a ifl^l £ 5dfe £ 1^ ^^Al^oj] rcfs s.^ ^y tfjjL #sfl^<>] ^ofl : 

"4^- TE-TM 4^ iL^^ HHfl = ^14. 

£ 6^ t&SLS, ^ ^4-, *fl i ^« gafltg^ ¥7)l7l . 7 ^ ■ 

22^ nfl, TE-TM 4=1 HB ^£9 4^ nsflH^cf. 

TE-TM 4=1 HBi iL^^Mir n^B^tf. 

5= 8£ €■ ^3 H^MH %±x}o) ^y ^a^f^ 20 m S. 

-i- nfl -Sr^l 4€- TE-TM 4lBB» iL<*j^ :3.EflB°14. 

n fl, !W tcf^ TE-TM 4=)BB1- iL<*)^±r ZLBflB^^. 
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18: ^ #5fl^# 



18a ,18b, 18c ,18d: ^ #efl^ 

<14> a. ^^fil aflatf^ ^ Jit). ^^l^^S, ^ofl 4= JL^ 

<is> #^7^ -HeJ^Ksilica) %±z}<q *l*fl *fl*M -§-°l*>4^ 21° 4, # 

«l«fl>H ^^A^ ^1«fl -g-g-ofl aflSM- ^ 4*1, ^B]7 r S 

AWGCarrayed waveguide grating) i*}^ ^-f TE(transverse electric) ^ TM(transverse 
magnetic) £H5] 4^ *H(TE trj.^- TM ^) 7 \ # 0.35nm°] #£(H. 

Takahashi , Y. Hibino and I.Niship, "Polarization- insensitive arrayed-waveguide grating 
wavelength 



102^0080077 # 3 ^4: 2004/2/19 

multiplexer on silicon", Optics Lett., vol.17, No. 7, pp499-501, 1992. %2^) , o) 
-g-?r AWG ±*}S>) ^°- t 1-^ f^fHl 4^ ^cl7f 517]^ s>*ln> XE-TM SJE«*|| ttfs 
sf^- ^>ol7> ^ nm^l °lse], n ^o] 7 > ^e]?f AWG °J 10«fli4 ^ 3Jo_s 

^ &4(Y.H. Min, M.J.H. Lee, J.J. Ju, S.K. Park and J. Y. Do, "Polymeric 16x16 
Arrayed Waveguide Grating Router Using Fluor inated Polyethers Operating around 1550 
nm", IEEE J. Select. Topics in Quantum Electron., vol. 7, No. 5, 806-811, 2001, 
> -LSiM-, a>4 ^s|7|- AWG r^Hl 5a«>H, 0.35nm ^5L°) a^s] *Mfe ^f- 

1 

# #eflo]E (half-wave plate)* #<Qt}7]^, 7)#o\] i^e^s ^ 

H ^^(H. Takahashi, Y. Hibino, Y. Ohmori, and M. Kawachi , " 

Polarization-insensitive Arrayed-waveguide Multiplexer with Birefringence Compensating 
Film", IEEE Photon. Technology Lett . , vol.5, No. 6, 707-709, 1993. , ^-^^ c I :s §% 1 - 

#^(S.M. Ojha, C. Cureton, T.Bricheno, S. Day, D.Moule, A.J. Bell, and J. 
Taylor , "Simple method of fabrication polarization-insensitive and very low crosstalk 
AWG grating devices", Electron. Lett., Vol. 34, No. 1, 78-79, 1998. 5E^ 4 

#^(S.M. Ojha, et al . , "Plana Optical waveguide", nlff^ ^ 5,930,439 
AWG s^^fe « 0 ^o) ol-g.s]j7 014. ^1 ^fl-g-ofl o^H ^ 

AWG £* r 3 TE/TM ^H(^)HB)!- O.lnm °}f>}sL #g ^ ^4. 

tH3, ^4*1 #i*Hr f^H ^ 7 4 ^ ^7lfe ae ;1 ]a 

Jl4°1] s}*1H ^ii^ TE-TM 3^B7 r ^sl^Jl, o]^. fo] fe ^ o.^ t}]^-^ <£^7> 
4«*M ^ 7 fltf*}-fc ^osi x)^z>}jl #4 
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CY. Koike, et al . , "Process for the preparation of non-birefr ingent optical resin and 
optical elements made by using the resin prepared by the process", *l^f^" ^ 
6,277,938 %Si) . 

<18> ZL^uf, f^Hl A 1 ^ 4^ ^fi^H^ iE^A J^l 2^ ^o]7l nfl-g- 

ofl, Afl^£ 1-^ 7fllH 4^ «-^ol $7fl<5Rr 7l^S] *lWr 

^-f 1 AWG ^41- afWI^fl ^^^-o] 014. 

<19> iH2flit #3*1 71$ ^§ *H5*N 

^ ^.3^ 7l^o.S J^l^cr tt o v ^°l *H<££|aa4(N. Keil, H. Yao, C. Zawadzki , J. Bauer, M. 
Bauer, C. Dreyer, and J. Schneider, "A thermal polarization- independent all -polymer 
arrayed waveguide grating(AWG) mult i/demult iplexer" , OFC 2001, Anaheim, post-deadline 
paper PD7,2001). ^4, ZLfr|^ 7l^o.S 4W 0 1= ^SS, ^ 

^ol o^ji 4i44^ sfl^l^S c^ol oicf. 

<20> £ ^0} o)^JL7)- 7}^ ^^H 71^ + 

e E |a a^-i- ^ai^ ^ ^ ii^ #^4* ?H4. 

<2i> ^*V, £ 4# 7l#^ 4^1^ #7ltr €34 #^4£l *H^*<H^ afl^sRr 3H4- 

< 22 > ^-71^ £ 7l#^ 4*111- ^*>7l £ ^3 «a^H 4^ #3*1 #^*Kr, 

7l#, #71 713HH i^^H 4^- &m*, W «V4 #3 ^ S 
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*H5= s ^ ^ ^ ^ ^ #w ^ ^ 

- * 7 , ^ ^ , ^ ^ ^ ^ ^ ^ ^ ^ 

4, 0.1 vfl*l 30% o]a o > ^jo) 

71* « *=1 7UW , d ^ fe SWoJ . ^ ^ #e)Dj 

* <M *W a o,^ ^ Wao)# „ 

- w ^ m ^ ^ w m M ^ ^ ^ ^ ^ 

*7) ^ D ^ a ^ Ms>fe ^ ^ ^ ^ ^ 
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< 28 > * 7 , ^ „^ w _ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

<30>(^ A ]^] ) 

- « W E ^ %w & ^ ^ ^, ah)# ^ ^ ^ ^ 

«t ^ 7M 4# „ s + ^ ^ ^ ^ ^ ^ 

ol4. «HW. ^ „ ^ ^ ^ w w) w w ^ 

S«H. eb-sma, » 4S iAm ^ ^ ^ 

-V* m ^(free propagation regio„:n0) « « ^iKgrating ohannel 

waveguide^,, £W 4. °14 AWG ^ ^ ^ ^ 
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<3- »l*h E 2a U*| 2e» * S * W * AWG ^ ^ ^ 

<*> = 2a.) W 7W , ^ m ^ ?mi0) ^ ^ ^ ^ 

*4« W 4. sPf 9W(12) ^ ^ „ *^ ( Ze„ PhotonicsM>2 , ^ 
ZP2145^, * ^ #w ^ ^ ^ MW(12) * „ 250r 

IEHiAM ZP1010 °' - ±X* 250t ^ * 

<*>H 2c» % W , a o,* {l4) W 1SJ 100)2) so1Jf# ^ ^ . 

^fe £Sa«iS ^1X4, W ## ^oj ^ ^ 
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<38> a*, -4 DVi3s) „ s ^#(14)* 2<H* *«(UO* *o,# 4 

*M, o.l DM sm *Hf «e||i3*(i2)* 4£ 4*, -4M 7,4 

4ia» -?4sj >u-ijo. s 7i|7it>4. 
<*» 4#. e 2d« SSSW, a<H* m(Ua)°) 7mm «4# w W 

(18)* <i^t>4. # M -8*(u)* isellioil 4M w ^ 

*M fl«H W Aj „ W#(18a-18d)°JL ^*J-c) 4^4. o H , W S ^ 

(18)* -8-71 *Hf #^#4 s-a o S ^ ^ .. . 

<«> 1* #o), E 30,1 44 t} u MW(12) o £ , E1 , j7] ao1 » (14ai , ^ 

4s *<»K** m ao])# „ D „^ ^ m ^ ^ 

(18a. 7)1 1 *\u t^l ge^^ a o)S (14) .g. ^ 37)| 

leu. 4 0.1 30* o ]m ^ w ^ m ^ ^ w M ^ (lga)2) ^ 

(C)fe *7l ao)*(M)sl fcoKD^E ^ w# s?! o £ » El so1 * 

~° m e ^=(0.1 H*| 30% ^* W , ^ MW(18) «. 4# 

^ 7 1fi W ,^ # 0 S ^ m oH ^ ^ #(14a)4 ^ 6> „ #jw#(12)fl| 

S3* *)» ft=M#(18a)4 34fe 4* e=fl-3#(112)°l 5^4 W 
fl*147i] ^4. 
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< 42 > £ ^AHbflAl ^ #sfl3fKl8)^ ofl^tfl 47fl2] 3* #j=l #sfl^^.(18a-18d)^ 

<43> O^H, 71^(10), *}4 #«#U2), *<H*(14) g W W3*(16)* <W, 

MHB #3<M^ ^11, 3-aH3HB AH, ^3€- 31*1 AH, #333^- AH g 

vi |o]H 3-3 #3. ^4 3113 #33^ ^3^r *>3"3 3-§-€ *r $14. SEth £ ^ 

Aloflofl/^ ^7l*V ^ #2fl^^(12), s3fKU) £ 3"^f -S^* ^3 £H«H 

3 13 ^Al^O.^, ^3 7^^0)1 UV 17H ^«fl ^1*^ T 

<44> ^o) 1^0^, S c^^(14)^ 33"*>3 ol^ofl, 3^(14) ^ofl, W 

^ 33^(^333 3= 3^ 3313 ^7)1^ ^7>S *T 51 

4. n^, 33##3 ^3 <8«H 33- "}iat W*5L. 33- 3*fl 33# « s 

3#(14)4 33-^4-6-, 3-^3 W #sfl^^(18a-18d)^r 33?t , 3^(14) 

* 33-tv*, ^ *f£33-*Hr 33 7>^H, 3-5 33- 33* 3-3 33^3 

^1 3^ ^ £ 7 if *r $14 • 
<45> £ 4fe ^ ^AHofl afs} ^l 7113-^ €33 #i3"(AWG 3-^3)3 3" ^ h^I^ 5131* £ 
£33-. £. 4^1 33-^, ^3§ 3^(10, £ 2e ^O^HI lljtan ^313 #^^(12)3 

^333 $X3i, *tfs- #31^^(12) ^o\) 3 6>6^3 «(i4a)3 ^§333 s 

3^ 3)€U4a)3 3-^f mm^d2) 3-^3 , 3 16^ 35. ^313 W #2fl^(l8) 

3 ^333 $13-. 331, 6>6//m3 ^3^ 3fl€(i4a)£ 3"#^ 33- £3, 3-^f #2fl^fKi2)tf 
ofl ^31 6//m3 s3^(i4)^r 3 a<H*(i4)* 3^-3-3 ^*fl 3*fl 33- 

D }iafi] ^nfls 3 7im ^31 W 33-3-3 ^33-533-. 333, s3^(i4)3 ^3 6 



<47> 
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»t! **. ^#(14)^1 -4 jm* 7m o A ^ w M ^ (12)0] „ t 1(a ^ 4£ ^ 

* fl*. 4 1 *U W#(18a)fe *HM 3 c4 # « (MiH H# 
I'M. £ 5a E 5cfe ^ja tf* ?>M 4* 4* *M* Ji^fe -j^sr 

a*. 4>7i e 5a e safe 4 1 A) fi w Ms**,,*, w e 3^ -cw** 

<«> E Safe 22 ^ ^ eo ^ # . s ^ +o)jl> £ ^ ^ m ^ 

1U- 2#ES « W , +oUi E 5cfe ^ ^ 

i+EWM, E 5dfe E 5c3 •a^^flfil 4# ^# S^ft a=flEc,|4. 

<«> +41, E 5a^ §ol W ***** 22,™ ^. „, „ „ , 

« TE EHfe 1557.58™*] j, a ioJ ^ „ ^ ^ 

•M 3* Eo) TE-TM ^57 f 4 .24™ S <W* TE-TM ^ £fe 

0.04™^ * W °J*l*fe £ 5b s E 5H EA , € aw ^ # 

***<«)* a^E 2# ^ ^ TE-TM ^HS7 t tt - ^4. 
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< 5 o> dj7H, #7] £ ?J4 #4 #2fl^^ 16^m *M|£ ^•a^S. ^*Rr 3 

-f^ TE-TM 4.16nm3-, ^4 22^ # o af^-S ^ t^M: ^^tt 3* 

J±4 3717} £^*1 5. ^^4. 

<5i> W #2fl^#^ ltym ¥*H4 2^ ^*Hr , £ 5H1 51^4 44 

TE-TM 4i^H7l- 1.98nmS 3711 #^>°3-°-4 , #4 7 m ^fls] 3# ?£S ^4 

, 2£ SHI 5.*)$. 44 £°1 TE-TM 4HH7> 0.08nmS. 44 447^^4. 

<52> £ 6 ^ W #2fl^^T T^SHr *fl 1 ^ — ^ ^7} 7 44 

22/an "fl, TM ^4 s^S^ TE 4#3 #3 44^ 

ZLSflH^14. o) nHflH^lH TE f^34 TM 4SB» #3*1 ji^, *ll 1 4*- ^ #efl^ 

^ -^7} 4 12/fln o^o] s)^, TE-TM 4=l5LiiL(TE 4^-TM ^4 4^)7> ^7>4 

Jl, *fl .1 4* #Jf #£fl^^o) -^7]. of 16/[fln ol^-o] 2e).^ TE-TM ^HE7} ^"Bfl* -ft*] 

4fe 33-§: t $14. 

<53> o^H, TE-TM ^HB7> cfl^ 1.5nm ^£^1 4"7l *ll 1 4* #sfl^#°l of 9/zm - 

Tfls. ^ 0 14. °14$ 3-f 3<H^ 3fl^(i4a)^ 44 S°l(44 ^°1)7|- #^tt 44 

7/zm4 53 # 444^, 4 30% ^£31 -2-4 ^4 °1444 TE-TM 4H.H71- 44 1.5nmS 
44€ *r &4^ 4444. 
< 54 > g^. f X| i ^ w #bJH3#4 Ml- 7jan °14^ ^<5Kr , TE-TM 4 =H7> «o V 

^4sl^ 33 £ ^71 H 6^1 i-Sfl <£ ^ &4. ole^V ^4^ 4« #4 ^ 

#21 3=*11 2:^3. TE-TM ^5Et *r 44t!:4. 
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<55> *V£, 4 2 31 4 3 ^« W #^fl^^^ *M a* TE-TM 4=1HH^1 5U°-H.5L, ^ 2 

^ ^ 3 ^tf #jjL #2fl^f^ =^ 2}-g-W. ^, *11 2 ^ ^1 3 ^Hf # 

Hfl^f^ 3^ 2:£*H *fi 1 ^J± A o v 4 n^l^ ^ 

oicf. rfn>, ^ #2fl^^ ^MN TE-TM ^51^ 4-§-*Kr #^ 

<56> AWG21 TE-TM 4=HEHtt 7l£*iL5. #^4 

^Efl^f^g- cj-^o.^ ^^711 £l^.ol^*> gaj iHe| it ^a]^ TE-TM 35LH7} 

<57> £ ^HHH^r ^ #2fl^#°H ^ ^ TE~TM 3 il4 *H1*1 ^#^1 

*\, Aj-w- S^H. TE-TM 4i^H» °H, >H«- ^ # 

*}^, ^-zj-sj x^ti Aj-w 4 . 5( 6.5, ii ^ 20^5. TE-TM 4} 

2Ef o]sq- 4^7> 5L 7^ 5LA]5H 

<58> H yoflA] "slab'^l^Jl HH^fe AWG ^ ^f 1 *Hf #^^HH *§^3 

#Sfl(£. 2c5] ^3))°lH 4^ 0.0039^1 Sfl^Hr 3.9nm^ 

TE-TM 4=1 iL<^4. i&th "Oil"^r S<H^ 3fl€(14a)# A o VJ f 

o. «g^£Rr tflAl ,£Jf #efl^^4 ^-^t!: £^ index-matching oiDi: 

^ tfJf iHeflit wfl^l*t ^BfloflA^ TE-TM 4=)^2=» 44^, °1 

Bit!: "oil" 1.9nra ^S. TE-TM 4=1£H» ^tb, £ 7^ "Anneal"^- ^7l "Oil'^l 

250°C^ ^£^Ai 2Al^V 7>^= ^^e] SVS-g: nfls] TE-TM ^ 
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0.19nm^ TE-TM 35LH# 2^4. °1 ^4 3L*\**\ *l* M% ^HM ^ttQ 

^SMWH 33- ££41 iSefli7} TE-TM 4=1HB7} t ^ $14. °1 

w. ^Efl^oij ^3 AEeHi?} ^^slJL, °1 ^B^i £ 7<M^ £°1 TE-TM 3 = 

H7} o.£^uf. oH, *j| 1 XJii a o >« #Efl^3 yqx[, TE-TM 4=)HH2] *<M ^^31, °] 
* HI 2 , A] 3 g ^| 4 W 1^3^ TE-TM #<H€-4. 

5E*h ^ 1 ^efl^ ^j 7 } TE-TM 3*LH HJL, <>14 ^>tfls. *fl 1 

Ai y ^ #Efl^#^ ^ 7 > TE-TM $*L3.7} #±mXt±. SE$, *\ 

y ^ *|f^7} ^tflsm, ^71 TE-TM 4?'=H7>. 7^ "0"°fl 7>^7fl #^5^ 3 

^ - oio^, ^ mm%^\ **7\ 

TE-TM 3HB7> "0"°1 Sl7l ^^4. 

< 59 > oie^v 5A°h-. a i *m w - 

51 cilolEit 7 o vo>ev <8^*rol, ^ A ^ W S^N** 3^*r°H 4 

<eo> £ 8^ tf* 20^ *m ^^fAS nl^* AWG^l 4^. TE-TM 

1- 3LSflH.ol4. £ 8^1^i4 TE-TM 3HH7}- 3.3nm <HH 0.7nm£. ' ^5)^ , # 

^ # ^o] o.^ ^o] ^£(glass transition temperature) 7} 10TC<M 120°C^1 ^3 
^*>47}, TE-TM 3*1=7} 0.7nm ^^>7]- m ^ ^) £^ ^ °<HW 3>H ^4^1^ 

^ ^ olt^. 0]ei*> ae^Ia;^ ^efl^ i-^^ -frSl £H 7 ^ 

^ 4^i A i tfljf£ ^-£^4. 
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<ei> E 9fe Aj-H tefl^^ ^ m llmSL o. nfl> ^ ^ ^efl^^ aj^dQ ^ 
TE-TM «t- iL^^r ~isfl = o]4. £ Q9\ *)w #2fl^f^ n 

0m5. ^^I, 250°C^ ^rS^H 2*1# 1^1- ^s^]-^^- nfl ; TE _ TM ^seo] ^gj-fl- 

J£*J£4. ^71 £ 9^1 tfJjL ^#(slab)# S.^ TE-TM 4=1 

-- 7 > ^-71 £ 7°iH<4 £o] a^h #Efl^#^ 

^cfl^-s- TE-TM 41^B7> ^o]^ 3i^r £4 ^13^ 133j-7> 333*1 nj^l 

<62> 0]A o Vo)]Ai ^tg*]. 4^ M. ^ofl o] ^ , AWG^f ^ ^*>3 #2fl 

3# ^^H, ^, TE-TM 4iSB» #4^1^, o^Ajo] 30. f^n] ^> 

<63> o]<4 £o] #J=L #5fl^^ 4#^S ^*Rr 4^ f2 ^ 

^ ^^ D JAS£ ^4 7^*1-4. 
<64> ojAj- £ ^o] ^4t}7]) *£^%<L^, £ <£^£ ^7} ^Aloj] 

°il ^Sj^l '#01, £ 7^3 A^o] tfl^^ ^ «oHAi f-Aj-oj 7 ^ ^ 

oil <^£l7H ^^o] 7}^}tj-. 
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a> 7 ] #Hflc^ #2} ^oll *M£ 3^^; ^ 

^■71 3fl€°l <§>83 ^ W 2#^1 ^ tf ^>«- #Sfl^f^- ^ 

2] 

o,^ > « A o > 7 ] ^-4011 ^7) ^ SEfe ^ #^4 ^f^r i£f-*Br 

3] 

^ 1 %H1 -*7l sfl^ *<>lfe 2 ifl*l lO^J 3^ *3-2-3. ^ 
4] 

4 1 *H $a<>H, ^-71 7)%, ^ a<H# g W W3^£ 44 MS. 
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V 

5] 

^1 i %H1 5d°H, #7l ^§ 7]^, 7)&, -H-el 7l# ^ 7l^ ^ 

6] 
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